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ZX HARDWARE- 
PROFESSIONAL 40 KEY KEYBOARD SIR 


* А! legends and graphics in 2 colours 


* No soldering to 2Х81, just plug in 

* Proper typewriter keys 

• RAM Printer compatible 

Kit £19.95 Built £24.95 Case £10.20 
Repeat key add on TBA 


Range of in/out ports, music boards, motherboards, 
D to A converter boards. Write for catalogue 


23 way double sided, gold female edge connector. 8 bit input/output port 
wirewrap type £2.95 for Sinclair Spectrum 
Male connector £1.25 
Ribbon cable £1.40 per metre 4 channel analogue 


Mastering Machine code book £5.50 input for Joystick 
Programming for real applications £6.50 
Tape for real applications £11.25 


HARRIS & LOCKYER ASSOCIATES Please write or phone for details: 


(Sole distributors for Redditch Electronics) 38 Danycoed Road 
Dept PW Prices include УАТ + P&P 


33 Pedmore Close Overseas add £1.80 postage Cyncoed 
Woodrow South Delivery 3 days for in stock j 
Redditch items else allow 28 days Cardiff 


Worcs Send SAE lor Free Catalogue 0222-759 015 


Tel: (0527) 24452 Official orders welcome 














m JRS SOFTWARE 2 
19 WAYSIDE AVENUE, WORTHING, SUSSEX BN13 31U~ Telephone: WORTHING 6660 (Evenings and Weekends ony) 


wed by SOUND NEWS ST 
GAMES PACK lor value! 5 x 16K programs PLUS 2 x 1K programs 
-D Battle (Micodo-1K) г down 
Bomb (місоде-тк) 
Warp Wars (Basic and Mico 
(Ванек) 


‘Sweet Tooth (Basic and MCode-W) — M 


— 





Uses misting power suppiy 
(тп ‘600m a 
Сотына wih printer 

e prom 


[AND NOW — БАК RAM PACK 
Same qual as e 16K, 100. 


"m сула specied Chüracter 16K VERSION 5 
28" £62.95 ($125). 





NEW GRAPHICS TOOLKIT. (Another masterpiece by PAUL HOLMES) 
22 exciting MACHINE CODE routines that give you control over your screen as never before! (2X81 — 16K RAM ONLY) 
SCROLL tacite 
CEFTSCROLL } 
ON SCREENOFF SCREEN n 


ON CONTROLS "= li т 


up 
DOWN ) Afer your next PRINT postion in the drecton ind 
LEFT 


RIGHT 


EDITPRINT Moves next PRINT postion to t 


* NOTE: Al peces are fi 
OVERSEAS CUSTOMERS PLEASE NOTE: Payment maybe made String (Mone Order ava at yo bw or 505 ПОЗА customers on Prices quoted above ме aiso export 
pices and moude AIRMAN 
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Subscriptions 
You can have Popular Computing Weekly sent 
to your home: the subscription rate із £19.95 per 
year, for addresses in the UK. 


How to submit articles 
Articles which are submitted for publication 
should not be more than 1000 words long. 
Ali submissions should be typed and a double 
space should be left between each line. 
Programs should, whenever possible, be 
computer printed. 
‘At present we cannot guarantee to retum 
‘every submitted article, so please keep a copy. 





Popular Computing 
responsibilty for any errors in program: 
publish, though we will always try our best to 
make sure programs work. 
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When Clive Sinclair launched the 
Spectrum, he said, ‘Delivery within 28 
days.’ 

That was seven weeks ago. 

Every day that passes more people 
who were counting the days to the 
arrival of their new computer call us up 
asking for help. 

There is only so much we can do. 
We can mention here that the prom- 
ised delivery dates of the Spectrum 
seem to have slipped. 

More normally we are always willing 
to take up individual complaints from 
customers against suppliers. 

But when it comes to such a rush of 
complaints the responsibility neces- 
sarily has to fall back in the hands of 
you, the customer. 

The answer is to add a clause to 
your order stating: ‘| regard it as 
binding that the goods are delivered 
within 28 days.' 

If your order and cheque are 
accepted so is the contract. 

If the goods are not delivered, go to 
your Citizens’ Advice Bureau, ask 
about the Small Claims Court proce- 
dure, and make a fuss. 


Next Week 













Chance your arm 
in a match of skill based 
on the ancient Japanese territorial 
game called GO: we call it Othello 





10 JUNE 1982 











20 SIMPLE ELECTRONIC 
PROJECTS FOR THE ZX81 
and other computers 


Make the most of your Micro- 
‘computer with this great book 
‘of construction projects. £6.45. 
Available from: 
National ZX Users’ Club 
44-48 Earls Court Road 
London W8 6EJ 


Ploase make your cheque payable io 
"erac 





SINCLAIR 2Х81 plus big byle 16K, 
£82. Ring Walsingham (032872) 374. 
TRS-80 4K LEVEL 1 CPU and moni- 
tor, Manuals, software, Perfect for be- 
inner. £195. Tel: Ramsbotiom 6254 
after 6.30 pm. 


2X81 «16K, books, mags and games 
tapes, £90. 802-7937. 

2Х81 16K RAM, 5 months old + 
‘software, £85 ono. Tol: 025-482 2660. 
2581 — MC : INPUT — prints on 
screen, flashing cursor and readidata, 
£3. M. Whitfield, 66 Bramblebury 
Road, London SE18. 








£85. Tel: Bungay 3382. 


281, SINCLAIR BUILT (new ROM), 
16K RAM, tapes, £79. (04252) 71764 


VIC-20 plus cassette, game cartridge 
and magazines £180. Tel: 01-251 3769 
after 5 pm. 

BBC MICRO, model B with 18in colour 
ТУ, books, magazines and cassettes 
including 30 hour basic £550, Tel: 057 
283 735. 
MICROTAN 65 GRAPHICS TANEX, 
ӘК RAM Xbug PSU £200 ono; 79 key 
keyboard, data encoding Eprom £30 
‘ono. Tel: Kenilworth 58384. 
SHARP РСТ211 COMPUTER with 
Printer £120 ono. Phone Barry 01-434 
1365. 

BBC MODEL B COMPUTER £435; 
Star matrix printer (Centronics inter- 
ace) £190. Noyce, 18 George Street, 
Brighton. 

2Х81 KEYBOARD, sounder and re- 
verse display, P.C.B. and instructions 
£3.50 each or SAE for details to R. 
Mitchell, 20 Gorse Close, Portslade, 
Sussex. 


SINCLAIR ZXB1 plus 16K RAM plus 
tapos and books, very good condition, 
£80. Tel: 0252 317217 (evenings) 


‘VIC-20 plus cassette unit, books. Many 
programs and joysticks, £260 ono. Tel 
01-892 9787. 


281 (16K) with books and tapes, very 
‘good condition, £85 ono. Tek: 0493 
720774. 


ZX8 (16K) for sale, £80, 2Х81 Chess, 
£4. Tel: 021-773 9521. 


ZXB1 pius 1.2A PSU and programs, 
£50. Tel: Maldon (Essex) 57713. 


281 (16K). Immaculate condition, 
Seven months unexpired guarantee, 
£69. Weybridge 48401. 


2Х81. One month old, £55. Dr. 
Jayadev, General Hospital, Aberdaro, 
Mid Glamorgan. 


2581 (16K) machine, Sinclair buit, 
£75. Tol; Winchestor 65184 after 6 pm. 








CLASSIFIED ADVERTISING RATES: 


Line by line: For private individuals, 20p per word, minimum 10 words. 

For companies, traders, and all commercial bodies, 40p per word, minimum 20 words. 

Semi-display: £10 per single column centimetre, minimum length 3 ст. (Please supply АЛУ as РМТ. Or supply rough setting instructions.) 
Conditions: All copy for Classified section must be pre-paid. Cheques and postal orders should arrive at least two weeks before the publication date. 
If you wish to discuss your ad, please ring Alastair Macintosh 01-930 3840. 


Here’s my classified ad. 


(Please write your copy in capital letters on the lines below.) 






































Please continue on a separate sheet of paper 





| make this 


-- words, at 


per word so I owe you £. 





Please cut out and send this form to: Classified Department, Popular Computing Weekly, 
Hobhouse Court, 19 Whitcomb Street, London WC2 
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Acorn clears its 
BBC backlog 


Acorn has now cleared its 
backlog of orders for the BBC 
micro. 

The company has dispatch- 
ed 22,400 machines, leaving 
‘only some 5,000 orders out 
standing. Production, at 6400 
micros per month, should soon 
clear this backlog though 
orders are still being received 
at the rate of 4,000 per month 

Acorn stress that the pro. 
duction capacity is now well 
able to cope. 

In addition to the much 
sed production difficu! 
caused by insufficient 
chip supply from Ferranti and, 
according to their spokesman 
by snow in Wales, Acorn 
apparently misjudged both the 
extent and the type of demand 
for the machines. 

The company thought, said 
the spokesman, that demand 
for the two machines, Models 
A and B, would be weighted 
towards the less expensive 
Model A in a ratio of about 3 
01 

But orders favoured the 
Model B in about the same 
ratio and Acorn not 


























geared to manufacture that 
volume of Model B machines. 

То solve these difficulties, and 
in particular to ease produc- 
tion capacity problems of one 
of the machine's manufactur- 
ers, Cleartone in Gwent (the 
other is ICL), Acorn has 
ppointed a third subcontra 
tor, WNGS, based in Hong 

‘ong. 

Although Acorn has tried to 
produce a wholly British-built 
micro, WNGS were appointed 
to assemble some machines for 
export. 

Now, to reduce the backlog 
of orders in this country 
Acorn has been importing 
some part-assembled micros 
Which are then completed (and 
the interfaces are added) and 
then quality-controlled by 
Cleartone. 

The present situation on the 
availability of the BBC 
machines is as follows: 
Model A — there is no delay 
4 delivery is guaranteed 
within 21 days. 

Model B — an order placed 
now would be fulfilled by the 
beginning of August 























Micro sheets 
on offer 


The BBC Computer Referral 
Service is offering a range of 
fact-sheets giving advice to 
micro owners. 

There are five fact-sheets 
offering information on books, 
jobs in computing, micro- 
computers in small businesses. 
computers in education, and 








regional and national user 
groups. 
The Referral Service, set up 





as an information exchange to 
handle letters arising out of 
BBC's Computer Programme 
is open to all enquirers and 
already supplies a wide range 
of user information for any 
micro. 

For any or all the leaflets, or 
for the address of your local 
club, contact ВВС Computer 
Referral Service, Broadcasting 
Support Services, PO Box 7, 
London W3 6ХІ 




















Sale Of The Moment? A сег: 


tain well-known computer 
finds its way on to that prog 
ramme. 


Acorn at your 
service 


Acorn has chosen Retail Con- 
trol Systems Ltd, of Mid- 
dlesex, to provide a nation- 
wide maintenance and service 
facility for all the Acorn mic- 
ros, including the BBC Models 
A and B. 

Retail Control Systems will 
operate in tandem with the 50 
or so approved Acorn dealers 
who already provide a repair 
and back-up facility 




















Plotting new courses for the PET 


JJ produce portable 
plotter for the PET 


J J Instruments Ltd has pro: 
duced a new low-cost X-Y 
plotter, primarily for use with 
the PET. 

Called the PD4, it’s А4 
sized and designed to be easily 
portable. It is a development 
of the PLA X-Y recorder. 

David Sawyer, the com. 
pany's product manager, ex 
plained, that the machine 
accepts digital commands vi 
an IEEE-488 interface bu 
making the plotter compat 
ible, in particular, with the 
Commodore Pet. 

JJ Instruments also supplies 
а software package іп ROM 
form for use with the Pet 
eliminating the programming 
required to command the plot 
ter 

These commands control 
the pen, raising and lowering 
it, and provide the plotter with 
simple routines to, for exam 
ple. draw lines between abso 
lute or relative positions or 











Jd Instrument's. PDA. 


draw shapes and characters. 

The pen is capable of ге- 
sponding at speeds of up to 
600mm s~! and the PD4 plot- 
ter can recognise off-scale 
data, raising the pen, auto- 
matically 

The size and cost of the PD4 
makes it useful for a wide 
range of applications in indus: 
try, education and commerce, 
and its dimensions make it 
particularly suited for use with 
à micro-computer. 

The PD4 plotter plus inter- 
face costs £596, and comes 
omplete with an instruction 
manual giving the setting-up 
procedures, guidance on its 
uses and sample programs. 
The software allowing the use 
of the PD4 with the PET costs 
ап additional £65. 

Both the PD4 plotter and 
software are available from: 
J J Instruments Ltd, Brook 
Avenue, Warsash, South- 
ampton SO3 6HP. 




















What a Bleep-ing good idea! 


If you have ever become in: 
furiated by the touch keys on 
the ZX81, Fulcrum Products 
now offers a small unit that is 
designed to help. 

It is called the ZX Bleep. 
When fitted to the 2Х61 the 
module causes the micro to 
bleep every time a key is suc- 
cessfully depressed, thus mak- 
ing keying in possible without 
constant reference to the 
screen 

The Bleep is completely 
self-contained and is suffi 


ciently small that it actually fits 
inside the ZX81 casing. It is 
sily installed, and no solder. 
ing is required. 

The unit functions equally 
well in both the FAST and 
SLOW modes. 

The 2Х81 Bleep, together 
with fitting instructions, is 
available, within one week, 
from Fulcrum Products, Hill- 
side, Steep Lane. Findon, 
West Sussex, price £8.95 (іп- 
cluding VAT and postage and 
packing). 
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ZX8O/l 


ZX KEY BOARD 
FULLY CASED 
WITH 

REPEAT KEY 


Fully cased keyboard £37.95 

Uncased keyboard £27.95 

Keyboard case £10.95 

This is a highly proffessional keyboard using executive buttons as found on top Quality 
Computers. It has a Repeat key and comes complete in its own luxury case. This is a 


genuine proffessional keyboard and should not be confused with toy keyboards 
currently available on the market. 


A ^4 MASSIVE ADD 
OUR CREDIT! ON MEMORY 
/ 


\ CARD 


* D 
` 7 


WHY WAIT TO PAY MORE 


FAST IMMEDIATE DELIVERY 4 
Post To аиса осше 
Dept CW3 | PLEASESEND ME... MEAN EAEE E ach | 
KAYDE ELECTRONIC i ^ E 

1 enclose £. 


SYSTEMS | маме 

48/49 Exmouth Road І ADDRESS 

Great Yarmouth 

Norfolk NR30 3DP € $ 

Tel 0493 57867 | Please add £1.50 P&P and make cheques payable to 


All products include VAT are fully built and tested | Kayde Electronic Systems. 
and come with a complete Money Back Guarantee - 
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A lesson for 
the rest of 
the country? 


David Kelly talks to Mike 
St John about his innovative 
school computer education club 


А strange ritual begins at Longfield School 
each Friday lunchtime. From 12 noon а 
‘small queue begins to form, grows, and by 
half past the hour stretches away out of 
sight, The computer club is about to 
convene. 

Longfield is a comprehensive with 1390 
pupils and Mike St John is the head of its 
Computer Department, one of the most 
advanced in Europe. Mike introduced me 
to Neil Hancock, the systems manager, a 
15-year-old who is preparing for his O- 
levels next year. He explained how the 
system came into being and how it is 
operated. 

In 1976 pupils at the school formed a 
computer club and, with heip from the 
Parents’ Association, the school purch- 
ased an Altair 8800 micro computer in the 
following year. 

This computer had been carefully 
selected to meet the requirements of both 
the club and the CSE, O- and A-level 
computer studies curricula 

The Altair was bought in kit-form and 
members of the club put it together. Since 
then the computer studies department has 
never looked back. 

When the system was inaugurated on 
October 27, 1977 there were less than 30 
members of the club. Now there are nearly 
200 pupils using the system. 

This expansion was always planned and 
Neil explained that it was precisely for that 
reason that Mike chose the Altair. A 
multi-user machine was essential and 





We want to hear 
from you! 
Whether you are starting a new 
club, holding a special meeting, 


‘or just changing the venue, 
we want to hear from you. 


Write to David Kelly, 
Club News, Popular Computing 


THF or call him on 01-930 3271. 














Longfield now has 16 terminals in full-time 


operation. 

The of the department is 
unusual since it is run, as far as possible, 
ав a commercial installation. 

At the start of each term the computer 
department officers are elected. Neil 
Pointed out some of the other pupils busy 
at the terminals, among them the software 
controller, chief software writer, supplies 
officer and engineers. 

In common with many of the students, 
Neil is writing programs intended for busi- 
ness use in his spare time. At the moment 
he is developing a data handling package 
for a building company to enable them to 
produce work quotations quickly and 
easily. 

1 asked Neil what he hoped to do when 
he left Longfield. He frowned and said, 1 
dont reel know — something in compu- 


he b lesson ended 
Mike St John was free to talk and he 


i 


frame computer at Mid-Kent College 
only communica- 
‘machine was by post. 
like trying to learn to drive 
|’ said Mike. 
in the school was essential 
in initial budget for the depart- 
Only £50, donations from the 
roris дева and local businesses 
needed. 
ing these gifts and money raised 
of software produced by the 
themselves, he has built up an 
system. In five years the school 
most advanced micro system of 
у Secondary school in Europe and Mike 
reckons they are the only school in the 
world to have a hard disk storage facility. 

Mike firmly believes іп an ‘open house’ 
policy. The computer room opens at 8.30 
in the moming and closes at 9.30 in the 
evening. During that time there is rarely a 
free terminal and, as far as possible, he 
leaves the running of the system to the 
Pupils. 

Continuing his motoring metaphor, Mike 
explained why the young scholars have to 
be dragged from their terminals in the late 
evening: 

‘it's because the kids are driving; he 
says, ‘that's why the subject has taken off. 
Solving their own problems — they get a 
kick out of that. 

Mike is critical of the way computer 
studies are usually conducted in schools. 
As regional organiser of MUSE (Micro 


Q 
EMI 


ШІ 


$3 
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383232473E, 
ІШ t 





| Club Reports 


Eyes down 


{ull house at Longfield 


Users in Secondary Education) he is in a 
position to appreciate the general ignor- 
ance of computers in secondary educa- 
tion. 

This ignorance, he feels, is shown by the 
mad scramble of some schools to offer 
computer education. And this, coupled 
with a fundamental lack of understanding, 
has produced generally lamentable ex- 
amination results. 

Over 5600 pupils took the AEB (Alder- 
shol) O-level last year and the overall pass 
rale was 18 per cent. 

Mike St John is justifiably proud that 
Longfield's results last year showed a 97 
per cent pass rate. 

Ав he comments, ‘Nobody goes into 
unemployment from Computer Studies at 


Longfield. 
When | asked Mike if he minded if | took 
his photograph for this article he declined, 
"Its not me you want to photograph — 
its the kids.’ 
Mike indicated the classroom and ter- 
minals: "This is theirs — not mine.’ 


For your diary 


Edinburgh ZX Computer Club meets at 
7.30 pm on the second Wednesday of 
every month at the Claremont Hotel, 
Claremont Crescent, Edinburgh. 

Occasional Saturday workshops and 
talks are held and there is a club newslet- 
ter and Software library. 

Annual membership is £5 (£3 for stu- 
dents, children OAPs and the unwaged). 

More information from Keith Mitchell, 19 
Meadowplace Road, Edinburgh (031 334 
8483). 


Edinburgh ZX Club is also holding the 
first ZX fair in Scotland on July 24. The 
show, featuring over 30 exhibitors, is at 
Meadowbank Stadium and will be open 
from 10 am to 6 pm. 

Further details from Gordon Hewit, 3 
Baberton Mains View, Edinburgh (031 332 
1163). 
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Nobody would ever deny that the 
quality and style of superior television 
graphics will always place the micro. 
version into the realms of inferiority. 
But there's no need to have a complex 
about it 

To get those high quality graphics 
with crystal image and high-speed 
processing, you need to spend a 
fortune — tens of thousands of 
pounds! And if you could afford that 
you wouldn't be here, hoping to find 
ways of improving the graphics capa- 
bilities of your micro. 

The fact is, all that high technology 
with its sky-high price tag is quite 
unnecessary. Computing quickly 
teaches that its not how you display it 
on the screen that's important but 
exactly what it is that you're display- 
ing. 

In other words, the message is the 
medium and not, as in the arty jargon 
of yesteryear, the converse. So all you 
have to do is adopt the same 
approach that a trendy illustrator uses 
when he's preparing a rough. 

Then, in order to get his ‘message’ 
through, any quickly etched out sketch. 
will do. 

When you're using graphics on 
small systems, it's as well to remem- 
ber this, the most direct, approach. 
Indeed, you can make a virtue out of 
this necessity to get the message 
through and go on to produce the 
basis of non-trivial graphics software 
package. 

| have made two such systems, 
both available shortly. One is called 
Jackson, and runs on that ubiquitous 
educational and research computer, 
the 3802 from Research Machines. 

Then there are two smaller pro- 
grams, related to each other, soon to 
be produced by BBC Publications for 
the BBC micro. 

One is concerned with Drawing, the 
other with Painting. These are only 
approximations to the sort of images 
that can be produced. They run on the 




















































Model A or B machine — so you can 
see how small and tight they have to 
be — running in the small amount of 
memory available in the Model A 
when graphics are used. 

Later there is to be a third, large, 
general-purpose graphics package to 
run just on the Model B. 

The Jackson, running on different 
principles to the BBC programs, is a 
visualisation aid. It is being used by a 
wide range of artists and designers at 
the Royal College of Art. | wanted it to 
be of use to, say, a textile designer 
(with its repeat patterns facility), 
Someone wanting slides to illustrate a 
talk (information graphics in general), 
a painter, industrial designer, film- 
maker and so on. 

Because of the possible combina- 
tions of memory, disc size and input 
device (advanced joystick or digitizing 
pad) there are several versions of 
Jackson, but it is hoped that the 
Government-funded MEP body will 
make them generally available in the 
education area. 

The BBC programs are driven 
directly from the keyboard, using the 
function and cursor control keys. 

Even though, on a micro, colours 
and numbers of pixcels (plottable 
points) are limited (there's no such 
thing as a true high-resolution micro) 
you can still 'say' a lot on a tv screen 
with a small computer — enough not 
10 run out of ideas anyway. 

As an experiment, | once got а 
group of art students to use a very 
Simple program on an old Video 


sthe 
mith explores 


tin ater art 


Genie, drawing with Ascii characters 
on the screen. 

The letters could only appear in 
‘normal’ print positions, unlike the 
BBC machine where they can be 
plotted with the same accuracy as 
graphics, yet even in this constrained, 
coarse environment, stylistic differ- 
ences and expressions came through 
quite strongly 

Although a million pixcels and 
thousands of colours are ideal, the 
use of low-cost colour graphics sys- 
tems has hardly been fully explored. 
And we are still limited far more by our 
imaginations than by the technology! 

Finally, here is a short program 
based on some of the ideas used in 
the BBC programs, which sketches a 
pot-plant. 

Whilst | would normally avoid such 
subject matter, | wanted to explore the 
possibilities of more tentative, less 
‘definite’ graphics with the BBC 
machine, in this clichéd area. Try it 
and see if you think it’s a step in that 
direction. 
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REM FLOWERS B.R.SMITH 1982 
REM FOR BBC MICRO à OR B 
REM SET BREAK KEY TO MODE 7 & LIST 
XKEY10 "MODE7|MOLD|M" 

REM CHECK MODEL A OR B 

IF HIMEM>&4000 THEN MODE1 ELSE MODES 
COL-1 

REMIX COLOURS USING 00019 
FORI-1T03:UDU19,I,RND(3),0,0,0:NEX 


CLG 
GCOLO,3 

REM ОКАН POT 

FOR Ізі TO 300 STEP12:MOVESS0-I/3, 


I:DRAW710*1/3,I:NEXTI 


REMARKABLY RANDOMISED 'POLYGON ROUTINE 
REM SET TIMER 
МОН=ТТМЕ 





REPEAT 
HS*RND(500)42001VS-RND(500)«400 
G-RND(2)-1 


50 





ANGLE=2xPI/N 
OS(ANGLE+,02)3 





=SIN (ANGLE) 





US=US+RND(40)-203HS=HS+RND(40)-20 
COL-COL*.1:1F COL>4 THEN COL=1 
GCOLG, COL 

AXC-YAXS 

XAxS* YAxC 

ХА=Х:ҮА=Ү 

IF XA=0 THENS10 

REM I.E. DRAW DR МОЧЕ 

IF I>1 THEN Р-5 ELSE P=4 

PLOTP , AXXA*HS ,EXYA*US 

REM GRAPHICS WINDOW AROUND FLOWER 
VDUZ4 ,AXX&*HS; EXYA*USTHS*2005U8*100; 
IF I-1 THEN 500 

REM PLOT 86-INVERSE COLOUR TRIANGLE 
PLOT86,HS, US 

DRAHAXXA*HS ,BxYA+US 

NEXTI 

REMOVE GRAPHICS WINDOW 

VDU26 

REMEMBER THE PLANT STEMS... 
MOVEHS, US 

DRAHSSÜ*RND (100) , 300 

REM DISGUISED GOTO! 

UNTIL TIME > NOW+24000 

PRINT"DONE” 





























 Bug-byte, 100 The Albany, Old Hall Street, 
Liverpool 3. 


16K ZX81 
Price £10 


Mazogs is a superb new concept in 2Х81 
games, and is so good that even when it's 
a tired old concept you will still want to play 
пом and then. 

1 don't know how long it would take to 
become a tired old concept, but I'm sure 
you can look forward to weeks of pleasure 
before letting anyone else in the family 
have a go. 

Yes, as you can guess from the title, this 
is a maze. With a few plusses. Like you 
can get to see a fair-sized chunk of the 
maze only after one of the mazogs have 
overcome you. 

Oh, | didn't mention the mazogs. Well, 
they're very active seekers of treasure- 
hunters, a bit like black elves. Nasty! 

You have a 50:50 chance of beating 
one bare-handed. A sword helps. There 
are а few swords in the maze walls. You 
can pick one up if you're not carrying the 
treasure. 

If youre carrying the treasure, it's a hard 
decision. Stil, that big bar of silver may be 
worth less than your life. | guess. 

There are blinking prisoners in the maze 
walls, too, It's their eyes that blink really. 
The prisoners can guide you a little way 
along the route to the treasure, or, when 
with it, back to safety. Nice prisoners, 
aren't they? 

‘Anyway, it is possible to find the trea- 
sure (though itis always at least a hundred 
moves from start. Can be 400 it says here. 
Wow). And it is possible to get back safely 
with it. 

But it's a big maze, and you can see 
very little of it іп the normal view, and little. 
more in the bird's-eye view, and, like | said, 
not all of it in the post-mortem. 

Next game, of course, it's a different 
maze anyway. 

Bug-byte provide a close-printed (and 
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len) four-page leaflet to help 
grossly addictive game. 


As the title of this cassette states some- 
what explicitly this is a cassette with six 


The games all loaded and ran without 


There are not instructions for War, but 
the game is so slow moving that one had 
plenty of time to guess what was happen- 
ing. Red tanks are lined up along the top of 
he green screen and one has the occa- 
sional chance to shoot at the tanks from 
nine entrenched positions at the bottom of 
the screen. 

You have to май ко long belore the fro 
button long 


and seemingly ever more slowly we began 
10 wish that some more thought had gone 
into this game. 

Smashout suffers from the same prob- 
lem. It is the same as Breakout except that 
the programmers have compensated for 
the slowness of Basic by making the bat 
three or four times the usual size. 

Blackjack is quite straightforward except 
that there are no instructions. We had to 
play all the keys to discover that the S key 
let you stick and the Н key would tum 
another card. 

Logic is mastermind with the usual 
— of five colours in a hidden 


"'fickupgame gives you a ріе of stones 
and you and the computer take it in turns 
to pick-up a number of stones, each trying 
to avoid being left with the losing last 
‘stone. 

The final program, Alarm Clock, is an 
odd choice for a games cassette. You 
enter the time, set the time for the alarm, 
and in due course the alarm goes off — a 
sort of flood waming type siren. Special 
features include ever-changing back- 


ground colours and clock strikes every 
hour. 


Summary 

This is a poor collection of programs, 
reminiscent of the cassette being released 
onto the market two years ago. First time 
users might find the cassette useful, if only 
to give them an idea of how much the 
standard of software has since improved. 


Campbell Systems, 15 Rous Road, 
i Hill, Essex. 
Price £15. 


I'd love to say that the best thing about this 
program is its title — but I сап". If title is а 
delight, the program is better. 

Тһе title is not meant to make you think 
‘of gaming, but of business. This supplier 
has already a well-deserved reputation for 
data-processing software, the essence of 
business computing. The Fast One must 
enhance that reputation since it is an 
exceedingly versatile program and, wow, it 
is fast. 

‘The speed comes from the fact that this 
is a great big string-handling routine. Well, 
it's the string that's big — all the data in all 
your records go into it, With your com- 
mands dealt with almost entirely in 
machine code, and up to 50K of immediate 
access storage (if you use a 64K RAM), 
this becomes an exceedingly powerful 
tool. 


For your £15 (a very fair price) you gat a 
cassette with the main program and a 
demonstration version, plus a jam-packed 
but fairly well-written 12-page handbook. 
Practise is needed to understand such a 
system, and Campbell reckons that'll take 
you an hour. Well, | think they do them- 
selves less than justice there — TFO is 
extremely easy to use. 

It is, of course, menu-driven. There are 
11 main options — with everything you can 
think of except one — start again, Each 
option routine usually has a good number 
©! sub-options on continuous display. 

Thus you can define and re-define clas- 
sification headings, fields and records, 
obtain screen display or printout of data in 
a range of forms, and dig up data to your 
heart's content. 

There are, | know, a rapidly-increasing 
number of business users of the ZX81. 
This is almost certainly the best data- 
processing package yet available, particu- 
larly in regard to its speed. Sample it it you 
have data to process — and who hasn't? 


Sur 





A most impressive program, well 


documented and satistyingly versatile. KJ | 
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Keyboard Audio Tone 


TV Services of Cambridge Ltd., 
Chesterton МИ, Frenches Road, 
Cambridge СВА ЗМР. Tel: 0223-358366. 
Price £8.95 assembled, £11.85 
lactory-fitted. 


The main claim to fame for this firm has 
been that they do all of Sinclair's repair 
work on 2Х805 and 2Х815 etc. 

They have now decided to put all their 
experience into producing a product of 
their own — a printed circuit board with all 
components soldered into place and only 
five wires need to be soldered to the 
printed circuit board of the ZX81 to make it 
work. 

If this part worries you, just send your 
2Х81 to them (without the power pack and 
leads) for them to fit it for you. 

The board is attached to a miniature 
loudspeaker and both of these are stuck to 
the inside of the 2Х815 case underneath 
the keyboard 

| you have something there already 
such as a character board or extra mem- 
огу, there is no problem. Тһе KAT board is 
0 thin that it will even fit underneath the 
ZX81's printed circuit board without ob- 
structing the edge connector or touching 
any other components. 

The KAT gives two tones to reassure the 
user, one when the key is pressed and 
another when the key is released. This will 
work on all keys and in all modes including 
FAST and SLOW. 

The tone produced is quite loud, but if 
required the level of the tone can be 
increased. This is not the only use of this 
little unit, however, it can be programmed 
to give a beep during a program to 
simulate an explosion or to stimulate an 
input from the user. 

‘On INPUT or typing in programs the unit 
works as normal, but if you are using 
INKEYS then a PAUSE of at least five 
must be used before the INKEYS to 
produce the tone. 

The KAT will even help you with 
SAVEing and LOADing as it will beep at 
the beginning and end of a program, 
reminding the user that he needs to turn off 
the tape recorder. This is very useful, 
especially on long 16K programs as the 
beep is quite loud enough to be heard 
several feet away while you are making a 
cup of tea or something. 

If you are fitting this device yourself it 
might be as well to fit a switch in the red 
(+5 volt) lead so that it can be switched off 
if not required. 

The board is easy enough to fit if you 
can solder, though | wish that the wires 
were labelled to say what pins they went to 
(although it is clear what colours they are it 


Reviews 
hardware 


is not clear whether they are connected to 
power, etc). 

The soldering requires a little care as the 
connections must be very short or they will 
connect to adjacent ріп. There is also а 
strap on the board marked B and C 10 
adjust the level of the tone, but | would 
think that the lowest level C was quite loud 
enough. 


Summary 
A very useful gadget which makes 
keyboard entry even on a Sinclair flat 
keyboard very easy. This firm have 
obviously put a great deal of thought into 
what the user requires and the two-tone 
system makes sure the user gets it right 
every time. 

Another advantage is that they wil fit it 
for you, Most 2Х81 users do not like 
delving into the inside of their machines for 
ear of damaging some vital component. A 
very useful device which this reviewer will 
keep on his machine for a long time. ЅА 
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Personal Computer Book 


By Robin Bradbeer 
Price £5.95. 


With a change of publisher and a great 
deal of up-dating this remarkably success- 
ІШ book has now appeared іп a second 
edition, after no more than a couple of 
years. Of course, that has been a rather 
active couple of years so the new edition is 
entirely welcome. 

The book comes in three parts, all useful 
and carefully written. Aimed principally at 
the person hesitating about dipping his or 
her toe into the computing torrent, those 
three parts are not consistent in value. 
Firstly we have several chapters on what a 
‘computer is, what it does, and how it does 
it. This is associated with an appendix on 
binary arithmetic. 

Now Robin Bradbeer is a lovely chap 
and one of Britain's experts on home 
‘computing. He is, however, a high-level 
lecturer and must come to realise that 
home computer users, and especially peo- 
ple thinking of joining the club, are not 
going to need much of this knowledge. 
Indeed they will be put off if they find it in 
the opening chapters of a book 





Robin, why not relegate ali the technical 
stuff to a small appendix in the third рап, i 
you can't bear to omit it entirely! 

The other two parts are exceedingly 
useful though, and will remain so long after. 
the novice has become an expert 

The first is a comprehensive description 
of all the micros on the British home 
market — well, 58 of them, ranging from 
Microtan through 2X81, BBC and 4802 to 
the Ithaca ОРЗ! (at £4,000), 

In each case there is а photograph and 
a few paragraphs of good description, with 
details of software availability, peripherals 
and prices (end 1981) 

Criteria lor choice and the chaplers 
associated with this section. 

The other part is a wealth of useful 
appendices, making an invaluable refer- 
ence bank for everyone. Here are brief but 
very adequate details of such things as 
interface standards, hardware suppliers, 
clubs and user groups, magazines and 
books. 


Summary 

Apart from the unnecessarily technical 
early material, this is a most valuable book 
for all —pre-beginners and experts. 22 


ZX81 Basic Book | 





One of the saddest Sinclair-associated 
stories of 1981 was the publication of 
Robin Norman's Learning Basic with your 
Sinclair ZX80 within @ week or so of the 
launch of the 2X81. Well Newnes have 
done it again. Robin Norman's 2Х81 book 
preceded the Spectrum launch by less 
than a month. 

15 there а moral there? Expect а new 
Sinclair micro when you see Newnes’ book 
оп the current one? Surely not thal, but 
if there is a moral, it concerns publishing 
speeds and the speed of compuler de- 
velopment. And it explains why grotty, 
Poorly presented but rapidly provided 
books do so well 

For Robin Norman's works are indubit- 
ably not grotty or poorly presented, And as 
far as established publishers are con- 
'cerned, they have both reached the book- 
shops in record time. Newnes are learning 
fast, | guess, and like everyone else 
they're working flat out on a book on the 
Spectrum, though this time not with Robin 
Norman at the helm 

Maybe that's a pity. Norman's new book 
is every bit as excellent for the newcomer 
as the previous one. He retains his delight- 
fully readable but authoritative style, and 
is most thorough in developing his reader's 
understanding on Sinclair Basic. KJ 
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Our classifieds 
are faster. 


Do you want to sell your computer and 
buy a bigger and better one? 

Have you ever thought of trying to 
make some money out of selling tapes of 
your own programs? 

Whatever it is you want to buy or sell 
why not use our classified pages? 

It has to be better than waiting for up to 
nine weeks to get into one of the old 
monthly magazines. 

Not only that, but our rates are very 
reasonable. 

For private individuals it only costs 20p 
per word, with a minimum of 10 words. 

We can make it so cheap because we 
charge companies using the classified 
columns 40p per word. 


The classified pages can be used for 
semi-display advertising. 

The cost for this is £10 per single 
column centimetre, with a minimum 
charge of £30. 

Аі copy for the classified pages must 
be pre-paid. (You'll find a handy form on 
page 22) 

Cheques and postal orders should be 
made out to Popular Computing Weekly. 
Your advertisement should arrive at least 
two weeks before the publication date. 

If you have any queries regarding 
Classified or semi-display 
advertising please call 
Alastair Macintosh on 
01-930 3840 


Popular Computing Weekly. 


The fast one. 
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How to contribute 


Each week the editor goes through all 
the programs that you send to Open 
Forum in order to find the Program of the 
Week. 

The author of that program will quality 
for DOUBLE the usual fee we pay tor 
published programs. 

(The usual fee is £10.) 

Then at the end of the month the four 
best programs of the week go forward to 
‘our amazing Program of the Month con- 
test, for which there is a STAR prize. 

This month the star prize is a super ZX 
printer, worth £59.95! 

At the end of the year, all the best 
Programs of the Month will be entered in 
uper colossal competition, Program of 
the Year, 

So send in your program today! 


Presentation hints 

Programs which are most likely to be 
considered for the Star Prize will be 
‘computer printed and accompanied by a 
cassette. 

The program will be well documented, 
the documentation being typed with a 
double spacing between each line. 

The documentation should start with a 
general description of the program and 
then give some detail of how the program 
has been constructed and of its special 
features. 

Listings taken from a ZX Printer should 
be cut into convenient lengths and stuck 
down on to white paper. 

Please enclose a stamped, sell- 
addressed envelope. 








Never a crossword 


on 2Х81 


This program allows the user to do cross- 
words while at the same time, having the 
ability to correct any mistakes. 

First the size of the crossword is input 
then each row is entered with a string of Os 
and 1s with a 0 representing a space anda 
1 is a block. 

After the grid is completed each word is 
entered in the following way: 
first the row letter 


Open Forum 


Open Forum is for you to publish your programs and ideas. 
It is important that your programs are bug free before you send them in. We cannot test all of them. 
Contributions should be sent to: Popular Computing Weekly, Hobhouse Court, 
19 Whitcomb Street, London WC2H 7HF. 








Never a crossword 
By David Poole 
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second the column letter 
third "A" or "0" for across or down 
fourth the word. 

all the above are entered in one statement, 
ед ABDSINCLAIR displays the word Sinc- 
lair starting at row A and column B with the 
word going downwards. 

The program can be stopped or the 
display copied at any time, with additions 
to the program it will be impossible to 
SAVE an uncompleted crossword on tape 
(perhaps using an array) 





Volumes 


on 2Х81 
Volumes will run in an unexpanded 2Х81. 
И will calculate the volume of a shape 
given the correct data. 

When run a list of possible shapes will 
appear wilh the data they require under- 
neath. The data is in order of entry. 
"W'zwidth 
‘L'=length 
‘H'=height 
‘R'=radius 

You must first enter the first letter of the 
shape and then the data, eg, for a cone 











enter "С" then radius, then height. 

10 PRINT..." BLOCK-CONE-PYRAMID-TUBE- 
SPHERE 

U-WLH- — RH- ~~~ WLH- - - — RH--- -R' 

20 INPUT IS 

30 cis 

40 IF I$-"B" OR IS="P" THEN INPUT А 

50 INPUT B. 

60 IF I$-»"S" THEN INPUT C 

70 PRINT "VOLUME ОҒ”; 

80 IF 48-8" THEN PRINT "BLOCK-"AxBxC 

90 IF i$-"C" THEN PRINT "CONE-"; 
DPDC 

100 IF i$«"P" THEN PRINT “PYRAMID="; 
AxBxCx3 


РиВю2хс 
ІРНЕНЕ- 


110 IF I$-"T- THEN PRINT "TUBI 

120 IF 1$-"S" THEN PRINT 
1 PIBS 

130 RUN 











Mastermind 


on BBC Micro 

This program, for a Model A or Model В 
BBC Micro, plays a version of Mastermind, 
in which the computer selects a random 
4-digit number, and you have to find it 
using your skill and judgement. 

The computer gives you clues as to how 
close you are to finding the number by 
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telling you if you have any bulls or cows. A 
Mastermind bull is a correct number in the correct 
By Mark Rogers place, and a cow is a correct number in the. 


wrong place. 
Thus, if the computer chose '3672' as its 
number, and you inputted "3826, the 
computer would say: “1 bull and 2 cows’. 
The number chosen by the computer 
consists of four different digits, so that it 
‘would not choose for example '3646'. Any 
illegal entry inputted by the user is rejected 
bby the computer. 
Many of the programming techniques 
used in this program | discovered while 
working trough, the, BBC's Welcome 
аре 







The program runs іп the Teletext mode, 
erre memos Mode 7, and colours are used throughout. 
As with many of the programs on the 
Welcome tape, the main ‘core’ of ti 
program is at the beginning, with all the 
procedure definitions at the end (line 240 
onwards). 

The computer starts by changing mode, 
beeping, and turning the cursor off (lines 
80 and 90). It then prints the title and 
ihe description of bulls and cows 
(PROCsetup) and chooses its random 
number (PROCnumber). 

It then starts the clock, and goes into a 
REPEAT UNTIL loop of getting the user's 
guess, and calculating the number of 
bulls and cows (PROCgetguess and 
our four-aight quet PROCcalculate). 

It repeats this until the user has found 
the number (when bull=4), and then dis- 
plays a suitable message, relative to the 
number of guesses taken (PROCresull. 

The user is then asked if he wants to go 
sare OF Отба х) 5*9" THEN redo again (PROCagain), and the game accor- 
dingly either ends or starts again. 


Music 2 
on ZXBI 


ume In the second issue | read Peek & poke 
and saw the article on forming music on 
the X81. | typed this into my 1K 2Х81 ed 
found it very surprising. | have та 
similar but improved program, called 
Music 2. 


a VERLTRBLE. einste! "60tO вос 
on BBC Micro 
In each run you have 10 attempts to hit the 
target with a shot from a gun the other side 
of a barrier. The routine in lines 220-250 
plots the parabolic trajectory (you can add 
lines to bring in air friction and wind if you 
CARS (3) “Would. you. Like wish). 
ames ое go? NN For each run, gun and target are placed 
at random and the barrier has random 
height and width. 
— — The program employs the BBC feature 


и 
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Music 2 
By Lee Hayden 


10 GOSUB 100 x (INT (RND x 9)) + 1 
20 RUN 

100 FOR N« TO RND x 100 

110 SLOW 

120 FAST 

130 NEXT N 

140 RETURN 

200 FOR N=1 TO RND x 
210 SLOW 

220 FAST 

230 NEXT М 

240 RETURN 

300 FOR Ns! TO RND x 
310 SLOW 

320 FAST 

330 NEXT N 

30 RETURN 

100 FOR Ne! TO RND x 
410 SLOW 

420 FAST 

430 NEXT N 

140 RETURN 

600 FOR Ns! TO RND x 


600 FOR Ne! TO RND x 
610 SLOW 

620 FAST 

630 NEXT N 

640 RETURN 

700 FOR Ne! TO RND x 
710 SLOW 

720 FAST 

730 NEXT N 

740 RETURN 

800 FOR N=! TO RND x 
810 SLOW 

820 FAST 

830 NEXT N 

810 RETURN 

900 FOR N=1 TO RND x 
910 SLOW 

920 FAST 

930 NEXT М 

940 RETURN 


100 


P.S. don't forget to tum the volume up! 





TO REM COLOURAMA 
80 BB=INT(254*RND(1))+1 

90 POKE 3687BB 

100 5-7680: =(128*RND(1))+1 
105 P=INT(255*RND(1) )+1 

110 X=INT(10*RND(1))+1 

115 N=INT (44 *RND( 1) )+1 

120 FOR І-0 TO 506 STEPN 
130 POKE 5+30730+Х+1.С 

140 POKE S+X+I,P 

160 NEXT I 

180 FOR 2-1 TO 50: NEXT J 
200 PRINT " " 

210 GOTO 80 


Colourama 
By Chris Palmer 





Target practice 
By Eric Deeson 

















10 үш 23. 225, 3. 6, 60, 40, 104. 60, 126, 225 (define characters 
20 үші 23. 226. 35, 90. 156, 90. 60, 155, 2u, 60 

30 үші 23, 227. 24. 36. 66. 153. 153. 66. 36, 127 

40 VDU 23. 228, 28. 42, 85, 170. 127. 170, 85, 225 

50 MODE 5 (set up playing area 
60 асо. 0. 130 

70 GCOL 0, 0 

80 vou 5 

фас 

100 А = RND(4) - 1 (set up random sites 
110 В = RND(4) + 15 

120 C = #0 (9) + 1 

130 D = 0 (go count 

140 REPEAT (go loop 

150 р=р+т 

160 PROC G(A,B,C, ) (set up characters. 
170 

180 

190 (convert. to radians 
200 

210 (trajectory loop 
220 X! =X e64 * (А+ 1) 

230 Y = 32 + X * TAN(AN) - Х]2/СЕ 2 * COS(AN)]2) 

2u0 PLOT 69, Xi. Y + 32 

250 X = X + 16 

260 UNTIL X>1280 OR Үс = 32 OR POINT (X! + 9, Y + 32) = 0 (end trajectory cases 
270 PRINT CHRS (226) (detonate 

280 FOR Р = 1 TO Ей: NEXT (delay 

290 CLG 

300 UNTIL D = 10 OR ABS (X! = B * 645540 (end go cases 

310 IF D = 10 THEN PRINT TAB (4.10); "USELESS 


ELSE PRINT TAB (5.10); "GOOD SHOT" ' 


"You got. it in ";D;". 
FOR F = 1 TO JEU:NEXT 








320 
330 PRINT "HAVE ANOTHER 00....": 0070 90 — 
340 DEF PROC (A.B.C) 
350 LOCAL D 
360 PRINT TAB (А, 30): CHRS (225 (gun. 
370 PRINT TAB (В, 30); CHRS (226) tanget 
ЗВО FOR D = 1 TO C: PRINT TAB (5,30 - D+ 1); 

STRINGS (С, CHRS (228))*NEXT barrier 
390 ENDPROC 





О definable characters (10-40); 

О mixed text and graphics (80-170 etc); 
Q random number generation (100-120); 
О REPEAT ... UNTIL (the two loops); 
О POINT (260); 

О procedure rather than sub-routine 
(160, 340-39;); 

О STRINGS (380). 





Colourama 
on Ү1с20 


The purpose of the program is to demons- 
rate varied animation across and down 
the screen using the poke statement. 
Random numbers are used deliberately for 
flexibility but these could be changed in 
order to repeat a specific action or charac- 
er required. The program itself or any 































such adaptation could also make a useful. 
subroutine. 
The variables used are: 
В = Background/Board Colour. 
P = character poke number. 
X = point where appears. 
N = frequency of the character on the 
Screen. 
S = Start of screen memory. 
C - Character colour. 
limits of screen area. 
J = speed of action. 









1 you have any comments about Open Forum 
or about the kind of programs you'd like to see in 
this section, please write to us. 
The address іс: 
Popular Computing Weekly. 
Hobhouse Court, 
19 Whitcomb Street, 
London WC2 
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on 2Х81 


Here is a program to analyse straight line 


have scattered values that might lie on а 


straight line, eg statisticians, biologists, 
students etc. 


It is written in simple basic using almost 


entirely LET and PRINT statements. И 





does have the advantage of being ex- 
tremely user friendly. 








тне LAST URL 
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By entering the X and Y values ol a 


succession of data points, 


n 





, a correlation 
lated to show how 
the properties 


coefficient can be calcul 
close to a perfect straight line the date is. A 
regression analysis will give 


H 





of that line and if needed a list of X and Y 


values can be given for the perfect straight 


line. 



































There is almost no limit to the number of 
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Hi-res graphics 


on BBC Micro 
The procedure ‘gdump’ will print the whole 
Screen іп mode 0 or mode 4 on to paper 
using a printer with high res capability. The 
act 





| listing is for a Seikosha ОР80 but 
the following notes should allow transfer to 
other printers, 

VOU! stops the next character from affect- 
ing the display. 

VDUB is the code to indicate graphics 
information on the way. 

The graphics information is sent in 
seven bits. The eighth most significant bit is 
always set to 1 to indicate that the info is 
по! а control code, hence line 1140. А 
border is made by lines 1030, 1060, 1170 
and 1200. 

The main body of the program is buiit 
around the FOR X loop (1090 to 1130), 
where the procedure works its way up then 
across the screen, transferring the screen 
data into seven bit codes (the printer works 
‘on a seven by five matrix) (line 1110). 

The changes to print mode 0 graphics 
are simply to take into account that the X 
axis is twice that in mode 4 

Because the mode 0 X resolution is 640, 
the procedure prints the screen with a 90 
degree shift, ie, it prints down the paper 
instead of across because the printer can 
only cope with 475 dots across the page. 

Since the procedure will probably be the 
last thing the program will do, there is no 
need to declare the variables as local 


Calculator 


on 2Х81 
! have recently written this program which 
converts my ZXB1 into a calculator. 

Ali the numerical functions are useable. 
The user needs to type in the question for 
the computer. 
program has a self-running routine 
so lype GOTO 9998 instead of SAVE. 











Hi-res graphics 
By G. L. Jones 


1008 DEF PROCSdumP 

1018 REMKXMODE4 GRAPHICS DUMP FOR BBC MICROXX 
1920 VOU2:VDUI:VDUB 

1030 FOR (070257 VOUI 'PRINTCHRSC 192); ‘NEXT L 
1040 FOR D«QTO1279STEP28 

1058 VDULI:VDUIO:VDUI 

1060 PRINT СНЕЖ 255); 

1070 FOR Ү=07010235ТЕР4 

1080 PSEND=@: INC=1 

1098 FOR Х=( 0+4 TOC 0+28 STEPS 

1190 PO=POINTCX, Y) 

1110 IF Р0=1 PSEND=PSEND OR INC 

1120 INCeINCXZ 

1130 NEXT X 

1140 PSEND=PSEND OR 128 

1150 VOUI:PRINT CHR$(PSEND); 

1160 NEXT Y 

1170 У001 :РЕІНТСНРФ 255); 

1180 NEXT 0 

1198 VOUL:VDUIO 

1202 FORL=0T0257 : VOU1 : PRINTCHRK 129); : NEXT: VDUL PRINT. 
1218 YOU3 

122@ ENDPROC 

1230 REMXXTO CHANGE TO MODE B DUMPXX 

1240 БЕМ%%1040 FOR 0=0Т01279$ТЕР14 

1250 БЕМ%%1090 FOR X*(D*1)TOCD«14)STEP2 


the BBC MICROCOMPUTER 














Calculator 
By Simon Erhardt 


L3 a NM 
Pause Bgo = ce ar 
Eet ы ss 
ЗЕЯ 


S Save 38а сал ато 











E 
5 
E 





THEN пон 








10 JUNE 1982 


























Maler алуа 
ЗЫН 
RSIS ro 2 өтер 





Rom х-дез то вет 

[un DA ICT 
тезі To е7 ster -3a 

Poke (ER rt ONE 7 


Т ат оза» а? 


Tiker коза» аз 
65 мт (3:00.00 
in 








(X/38)) „зе 
оза») „вә 
меза») 147 
n 

(x32) „в 
(xa) ве 
«коза» ва 





(x23: ва 





Н 

Ца ни 

Bn er ест, nonme ames 
Қ 

$ 


5 
"рет 2-іереек іөзәезевезре» 


DEC LAN an: 





Monthly sales graph 
By Gerald Wilkinson den » 
and Paul Wilkinson 48 sos әзге TN өсте а 
REN 1: аны an РОВ (шекепмт (x-99)) .128 
БОЙ HET Bend Rao раш o ане 
ВИ" on rooe THEN осто 


тов X-614 TO өі4-224ғ/зезсе 

PORE izexerwT (Mv92)) 120 
aT 1,19; "няя" 

TP Rio"on moos THEN coro 

ртов suele то 618-3201-5849 


PORE (шехеінт (козгэ), 
RE 2» ‚лав. 


E 
Bil ar cane 

Felon озове men ooro « 
ALT tios cem 
те 


—— 


ТРАЕ 











Бч 4Zexe MT (x/38)) „зав 


MLB зла, сам 


Le авео тєн сто. 
дұ ceexerer none cie 
rr raso 

AB PL E men ooro « 





PORE izexeIwT (хузг)) ‚лав 
feet 

I BT 4.49. "AUG" 
язве THEN coro = 
s, то e26-326R/80+25 
RERE (гехеінт (коза) ize 
ПЕВА а aem 

à IP Sie om 8908 THEN сото = 


ртов хавае то өга-г45/вөзс- 
т селен Domenica 
BERNT ar газ тост 
TP bie om 01909 THEN aoro 
оң ««630 то e30-3240,58 «3: 
E өхезмт (uraan? лав 
Bir er 1,43) "nou" 
P Noor mooo THEN сото © 
6,Х%632 TO вов -Занниво+о 
P (шекеінт (жм! лав 
PEINT aT 4,19) oec 
à РЕТ on 0900 THEN coro © 
deg ron хаза то 694-38007600 
IA E лав 
S SER ar 1.2.00 vou uant © 
ood NUS 


Zag 0799—79 THEN втор 



































15 LET BeCODE " " 
20 LET Z-CODE "=" 

25 LET Р=В 

30 LET kecope чи" 

35 LET х-2 

40 LET A=B 

45 FOR N=0 TO CODE "c" 
50 LET CeCODE " " 

55 PRINT АТ A.B: "NN №" 
60 LET AmA+K 

85 LET C=C+RND#PI 

70 IF CokeK THEN GOTO 85 
75 LET В=в+к 

80 NEXT N 

85 LET Б-0-к 

90 NEXT N 

95 PRINT TAB CODE "-". 
100 PRINT AT 2, Xi Bl" 








110 LET Р=Р+К 
115 PRINT AT Z, X," = 
120 IF INKEY$="5" 
125 IF INKEY$="3 





135 PRINT AT Z X 


145 PRINT "TRAPPED ON ROCK: 
150 STOP 
155 PRINT "FOUND НІМ ",P. 


Rock climber 


on 2Х81 

A climber is stuck at the top of a ciiff with 
his rope hanging down the side of it. You 
must make your way from an ambulance 
to the top of the cliff and take him a 
medical box. 

The program starts by printing a random 
rock face which you must climb up without 
getting tangled in the rope or getting 








105 IF Z=CODE " " THEN GOTO 155 


THEN LET X=X-K 
THEN LET Х=Х+К 
130 IF INKEY&-"7" THEN LET 2=7-К 


140 IF PEEK (PEEK 16398«2564PEEK 16399)<>128 THEN GOTO 100 





Rock climber 
By Robert Shipley 





the cliff. The faster you are the lower your 


Slide-along 
By Clive Carter 
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Bridges 
on Үіс-20 
This program is a game in which there are 
three roads, one above another with two 
holes in each road. The player has to place 
a bridge іп one of the holes in order to stop 
а ‘cross’ from falling down the hole. 

1 got the idea from a small pocket game. 
Line 1 sets the screen colour 
Lines 20-42 check which line the cross will 
come to on the road. 
Line 70 prints up the cross and makes a 
short bleep. 
Lines 85 and 87 check if a bridge is under 
the cross. 
Lines 90-140 check if a key has been 


pressed. 
Lines 160-176 set the difficulty (speed) of 
the cross going across the road. 

Line 1000 sets up screen variables. 
Lines 1010-1080 set up the screen. the 
last five lines which contain data are used 
for the game's melody. 


M 




































Slide-along 


on 2Х81 
This program substitutes for that mind 
boggling game that came before the cube. 
The game was a flat plastic case which 
was square in shape, and inside of which 
меге a number of smaller squares, usually 
in a 4 x 4 array. 

Each of the smaller squares carried опе 
letter or number, and had two sides ton- 
„gued and two sides grooved so it could be 
slid along or up and down. To allow this 
there was always one square missing. 
‘The object of the game was to rearrange 
the squares in the least number of moves 
from a messed up position into an orderly 
fashion. 

After you have run the program there is 
а slight pause before it asks you what level 
you want to play at. 

After typing in the level the computer will 
go into FAST mode while it works out what 
the game will look like. It then displays the 
screen and waits for your move, you move 
by typing in the letter you want to move. If 
you want to give in, type 9 
Program notes: 

Lines 20 to 120 start the board off. 
Lines 130 to 150 set up the level. 
Lines 160 to 250 set up the game. 
Lines 260 to 400 set up the board on the 
screen and any other printing to go on the 
screen. 

Lines 410 and 415 put the computer back 
into SLOW mode and start up the count for 
how many moves you have made. 
Lines 420 to 550 make up the main body 
of the program, checking the moves, mak- 
ing the moves and finishing the game off. 
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FOKESESTA, 15 PORES 





4 FRINTUTRRMRRECORE = * 5 
38 05041 00-001 

RENSCHECK FOR BLOCK 

ТЕРЕН Le0v21 = ЗОТНЕНООВО 

IFPEER(LeOra )=102THENS=St1 FOKESESTE,232 FOKE3ESTE,0 
— 

— IFRE="*THENIED 








MADIFFICULTY-TTO 
12THENTT=70 


188 irsesomenttag? 
198 [FS=GOTHENTF=17 
172 [eS=7OTHENTT 

4 IFÉeSOTMENTT: 
176 ІЕ5-ітөтненсеге 
180 FORV=1TOTT NEXT GOTOGO 
393 RENWSET UP SCREENS 
1900 P«7730:P2«7544 F2«6098 
1918 FORROTOE РОКЕРЧА, 160 Бәкеге, 160 FOKEF «2208, 160: PONEFZeZ2eR, 168 POKEF3+R 
1015 FOKEP3e22«R, 160 NEXT 
1828 FORRe3TOl2 POKEP+R, 160 FOKEFZ«R. 160 ' POKEF«22«R, 160 FOKEPZ«R«22, 160 
1025 TUKEPSeR, 160 FOKEF S 22e, 168 НЕХТЕ 
1030 FORR=15T021 :POKEPeR, 160 РЖЖЕР24Е, 160 FOKEP«ZZ«R, 168 FOKEPZ+R+22/ 160 
1825 POKEP3eKezZz. 160 РОКЕР2%.160 НЕХТЕ 
1040 FOKEP-1.86 ҒОКЕР2-1,26 FOKEP2- 1,66 
1950 ҒОР "365101029954 РОКЕЕ,3 NEXT 
1960 ҒОВЕ 380641038702 РОКЕЕ, 3 NEXT 
1879 FORE=38e16703=861 FOKEE,3 NEXT 
1060 РОКЕ58517:6 РОКЕ22519.0 FOKESOE7 1,0 РОКЕЗФ672,6:РОКЕЗФ825,0 FOKE38826, 0 
1108 RETURN 


2000 POEL+O-1, 32 FOKEL«0«21. 160 FORR=1STOOSTEP-. 3 POKE36S77, 198 :РОКЕЗ6878,8 NE 












Рокезє877,0 "00103020 
RENS@USER'S HON 

FORP-1T01080 NEXT 

FoR =129T0244 FOESEG7S.K' POKESES7E.K NEXT“ FOKESES7S, 0 FOKESER7S, D 5-8 
ЕЕІНТ"ЗӨФБІҒЕЕЕ YOURE FM EXPERT AT THIS GAME НОМ " 


























4905 PRINT "DIIS 
3819 PRINT-YOU 
3820 PRINT 


GRE WHERE VOU HAVE ТО ЕТ THE x ACROSS THE GAPS." 
FILLINGD OAF NITH A BLOCK M. 
LOCK IN THE RIGHT FOSSITION USE THE FOLLOWING KEYS" 










3040 PRINT" 
PRINT” 









FRESS ANY KEY" 





ORE RETURN 
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A fast route 
to impressive 
Beeb graphics 


Max Phillips describes how 
characters can be re- 
defined on the BBC micro 


User defined characters provide a quick 
and easy route to fast, impressive 
graphics. Those complex animated dis- 
plays, as used in Space Invaders, are 
possible without the need for assembly 
language sub-routines. 

Different shapes may be assigned to 
any character — for example a lower case 
‘a’ may be re-defined as a space invader 
or a ball. This facility exists on a number of 
machines, including the BBC micro. 

To define a character for the BBC 
machine, draw an 8x8 grid and shade in 
the squares you wish to appear in the 
current text colour when the character is 
printed. Each row of eight blocks can be 
thought of as ап eight-bit binary number, а 
zero defines the unshaded square and опе 
the shaded 

Figure 1 shows an invader character 
converted to eight such bytes in this way. 
Then each binary needs to be converted to 
decimal for use from within your Basic 
program, This is done by multiplying the 
first bit on the right by one and adding the 
next bit multiplied by two, the next by four, 
the next by eight and so on. This should 
give you your character defined by eight 
decimal numbers in the гапде 0 to 255. 

To use your new character, pick which 
character in the computer's sel you wish to 
re-define. For this you will need to know 
the Ascii code for that particular character. 





In your program the statement VDU 23 , А, 
м, №, №, №, №, №, №, NB will 
change the character whose code is “А to 
your character, where N1 to М8 are your 
eight numbers, starting from the top of the 
From this point on, printing that par- 
ticular character, for example with 
CHRS(A), will produce your character on 
the screen. 

BBC Basic reserves characters 224 10 
255 for your own definitions and you will 
need to use the PAGE command before 
you can safely change the other values. 

Don't try to alter characters 0 to 31 or 
character 127. Notice that all characters 
are defined on this 8x8 grid but will be 
printed in slightly different proportions de- 
pending on which mode you use. 





Program notes 

If the above appears difficult or just time 
consuming, the program here allows you 
10 define characters using the computer 
itself. It shows continuously the state of the 
grid, what the character will look like when 
it is printed and the eight decimal values 
needed to define the character. 

When you run the program, the grid is 
shown by a red box with a white cursor 
inside. Next to this is the column of the 
numbers needed to define the character 
and below your character will appear as it 
is defined next to the words ‘character is'. 

Using the cursor (arrow) keys you can 
move the cursor to any point in the grid. 
Pressing D will colour that square yellow, 
move the cursor to the next square and 
automatically update the decimal. 

Pressing О will tum а square that is ‘on’ 
back to ‘off’. Note that you cannot tum ‘on’ 
а square that is “оп” or vice versa. 

When your character looks how you 
want it, simply copy down the decimal, 
Pressing C allows you to start again and О 
will quit and return you to MODE 7. 

‘One useful trick in the program is the 


= 00000000 = 0 
= 00111100 = 4+8+16+32 


= 01011010 = 2+8+16+64 = 
= 00111100 = 4+8+16+32 = 
= 00111100 = 448416432 = 
= 01000010 = 2464 - 
= 00100100 = 4«32 

- 00000000 - 0 = 





Е .888888. 
A 


Binary 








Figure 1: Converting a drawing into a 
character definition. 
























ЖҒХ 4,1 call which allows the GET func- 
tion to read the arrow keys. Their normal 
function is restored when you quit the 
program with *FX 4,0. 

Just to show what can be done in a few 
minutes, put your computer into MODE 5. 
Enter VDU 23,255,0,60,90,60,24,36,66,0 
then PRINT STRINGS(20,CHRS(255)). 
Think what could be done using different 
colours and several such characters! 

Printing strings of your new characters is 
only one simple technique. Other sugges- 
tions are to overprint with slightly different 
versions of the same character, giving the 
impression of rotation or waving arms or to 
define a sequence of characters that are 
identical but shifted one square to the side. 

Overprinting these will allow you to slide 
characters across character positions (you 
could of course put your characters апу- 
where by using the graphics cursor in 
conjunction with text cursor, try VDU 5). 

Lastly, don't just stick at single charac- 
ters, deline bigger shapes by designing 
pairs of characters to be printed side by 
side. The list and the potential is endless. 








10 REM 3490 Character Deiner 
n—-- 

12 REN 99 produces & decimal bytes 
13 Rm 39 needed t 





ын ваз 


30 Rem 9983 Start or restart 
338 
0 REM 308 Set vb егете 











22 LOCO оем! (ER) 1COLOURJIPRINT TAB(C,ReS) ice 


210 Te Acer THEN о 


110 fen ades Ena the propran 


440 "ODET END. 


1010 DEF PROCPovelt (Y, V) 


* 


ios IF Rooi MEN ae” 
1970 exorroc 





1930 IF CaO THEM Севая-я-1 


2000 REM 9988 return colour at Ric 
oto Der Prot (ER) -POINT (CaaS, 1023-(ReS) #32) 
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Who's a bright 
little flasher 
then? 


Nick Hampshire continues his ` 
discussion of the ZX Spectrum 
colour commands. 


The commands used to set up the colour 
and display attributes were examined in 
last week's article. Having used these 
‘commands to create a colour display there 
are a series of commands which can be 
used to control the way particular charac- 
ters are displayed without actually altering 
the dot pattern or colours of each charac- 
ter space, 

The first three of these commands are 
BRIGHT, INVERSE and FLASH. 

The BRIGHT command will display the 
background colour of the printed string 
following the BRIGHT statement with an 
enhanced brightness, This means that it 
will stand out in relation to other displayed 
strings which are used without the 
BRIGHT command, 

‘The number following the BRIGHT com- 
mand determines whether it is turned on or 
off. А О and the "bright" is off. A 1 and the 
"bright" is on. The following is an example 
of a command using BRIGHT: 

10 PRINT INK О: PAPER 7: BRIGHT 1; "his isin 
bright mode” 

20 PRINT INK О: PAPER 7; BRIGHT 0; "the bright 
mode is tumed of 

The INVERSE command simply reverses 

the foreground and background colours for 

the characters in the printed string after the 

INVERSE command. It does this without 

changing the dot pattern printed on the 

screen. 

To tum the INVERSE command on it 
should be followed by a 1, and to turn it off 
it should be followed by a 0. The following 
is an example of the INVERSE command: 
10 PRINT INK О: PAPER 7; INVERSE 1; "characters 

aro inversed 
20 PRINT INK 0; PAPER 7: INVERSE 0; "characters. 
тетей to normal 
The FLASH command is used 10 set а 
following character string to flash on and 
off between the normal screen display and 
the inverted display produced by the IN- 
VERSE command. The rate of flashing is 
about three times per second. 

This command, like the previous two 
‘commands, is very useful in drawing atten- 
tion to a displayed statement or command. 
The following is an example of the FLASH 
‘command: 

10 INPUT FLASH f: INK 1; PAPER 7; “input data": N 


The Spectrum has a very useful overprint- 








pectrum 


In this new slot various contributors explore different aspects of the ZX Spectrum. 

















is 
ізге : LET yo=2e 
195 LET рісі: LET p2= 
189 = 
iie аа TO 70 STEP 10 
izo 
ise 
125 ie 
230 -141597180 
116 141597120 
ise 227597308 
ise РЕ STEP dp 
170 (pl 
ise (e? 
ise 
вес 
319 
sec 
ses 
510 
1830 ,6,4,1,7 
REM kinetic art program 
à Rem Pills ine Screen with в 
randomty 
3 REM moving pattern оғ diffe 
rent colour squares 
Q4 REM Just run and be hypnot: 
se 
5 REM by the changing pattern 
s. 
6 REM note that Spaces are Бе 
ins dispitaued 
7 REM 50 the paper cotour det 
ermines display colour 
8 RANDOMIZE 
9 LET а-10- LET b=20 
iG LET c=INT (HND&9) 
20 LET n-INT (RND#20) 
TO n 
NT (RND #4) 





IF 


Г) 


£71 





PAPER c 
PRINT AT 
NEXT x 
GO TO 18 


THEN LET а 
IHEN LET à 
THEN LET b 
THEN LET b=b 
@ THEN LET b=30 
THEN 
220 THEN LET a=20 
THEN 





LET ь-1 
LET а=1 


ы" 








ing command called OVER which allows 
the creation of new characters by over- 
Printing one or more characters over an 
existing character. The most obvious use 
of this command is to add an accent to а 
character. 

Normally when a character is displayed, 
and another character previously occupies 
that space then whatever is already written 
in that character space is obliterated. In 
the OVER command the existing character 
is retained and the dots of the new 
character added. 

As with the previous commands follow- 
ing it with a 1 will tum it on and a O will tum 


if off. The following is an example of the 
OVER command: 

10 OVER * 

20 PRINT "a": CHRSB; 

The CHRSS causes the cursor to back up. 
‘one character space. All the commands 
which control the attribute of a character 
can also be set using the character codes 
which represent the command; the follow- 
ing commands and codes are identical: 
CHAS 16 —INK command 


CHRS 17— PAPER COMMAND 
CHAS 18 — FLASH command 





СНА 21 — OVER command 
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Hand & mouth 























guessing game? 


One of the comerstones of the mathema- 
tical armoury necessary to deal with the. 
everyday problems of a physicist, engineer 
or ‘A’ Level student is the ability to solve 
the roots of an equation. This has scope all 
the way trom bridge building to under- 
standing the origin of the universe. Don't 
let that put you off though, as | can do 
neither anyway. 

Now, by root | mean any solution, X, to 
the equation (X) -0. (That's why, inciden- 
tally, we сай VA a square root, as that is 
the solution to the squared equation 
(Х)-Х2-А-0) 

Nature rarely conspires to give us an 
exact functional form for the solution to 
such equations (such as the solution to 
ах?» 20; the well known 
-bt vi 

If youre out of luck then one of the 
techniques left at your disposal is the 
numerical solution. This crudely means 





making successive guesses towards an 
answer which, if they are intelligently 
made, converge towards a solution. 

‘Sounds easy? One root-finding numer- 
ical solution which is ideally suited to the 
modem programmable calculator was dis- 
covered over three hundred years ago by 
Isaac Newton — of falling apple fame. He 
showed that a good approximation to а 
zero in ((X) and the difference term AX is 
given by AX= f(X)/f (X) where f'(X) is the 
differential of ((X). 

Now what this means to a good prog- 
rammer is that if we generate a cyclic 
program to evaluate our new guess as X — 
[00/00] where X is the old guess, and 
repeat the procedure, then the sign of а 
root is AX=(new guess-old guess) tend- 
ing to zero. 

If you are worried about f'(X) remember 
that it can be approximated by (Х) — 
{(X—d)/d where d is small, in many cases. 

All too easy? Well, I'm afraid that I'd 
better spill some of the beans. First there is 
the problem that the calculator only carries 
internally some 10 to 13 digits (depending 
on the model) and hence we will introduce 
what are known as rounding errors owing 
10 our non-exact evaluation о! numbers. 

For instance no calculator can solve 
1(X)=X+(2 (X-5) )=0 exactly by the 
above procedure even though the equa- 
tion simplifies to ((Х)-3Х-10!! 

Another problem is that with only a finite 
amount of time available we can only give 
a finite number of guesses — and we can 
prove that in full generality we need to put 
in an infinite number of guesses. 








А 





58 (x) 











Still, a good iteration program can usual- 
ly overcome most of the problems — 
although it may be very complex to do so. 

Anyway, there's an offer of £5 for the 
best program to generate the two roots of 
the equation f(X) - EXP (X) -5X--3 starting 
with initial guess 2.50; by some iteration 
other than the aforementioned Newton's 
Method. Perhaps you might take a hint 
from the above diagram. 


Method One (Secant Iteration) 
— uses two guesses B and C to generate 
a third A and so on. 
Method Two Newton's Method was, in 
fact, just the tangent to (X) at old guess 
X=A to generate new guess D. 
Generally, method one is faster than 
method two. John Gowrie 








Get yourself 
ORGanised! 


When you have written the source code 
and stored it carefully, that means twice оп 
different cassettes or discs, уои come 10 
the stage of turning all the lines of text, the. 
mnemonics, into machine code that will 
Tun on your computer. 

Generally you will spend far less time 
assembling a program than you wil in 
preparation but there are, nevertheless, 
зоте important features to watch out for in 
this part of the assembler's functions. 

Will (һе assembler allow you to use 


‘another pseudo-op code called ORG (ORI- 
Gin) in more than one place? ORG is used 
to set address at which the assembler will 
generate machine code. It is often useful 
to be able to alter the origin in the middle of 
the source code. 

It is useful to be able to suppress the 
storage of the object code while the source 
is being assembled. This function allows 
you to check for assembly errors without 
actually producing any machine code. The 
second benefit is that you сап check the 
size of the final object code program to 
make sure it will not overwrite your source 
code — a major disaster! 

Does the assembler have good error 
messages when you are generating object 
code from source code? ZEN, for the 
Sharp MZBOK, has nine messages that 
may be triggered by faults. 

How does the assembler link with the 
printer in your system? The Microtanic 
Software assembler will only print the 
source code when it is assembling. The 
ZEN assembler for the MZBOK computer 
had no print routine included when it was 
marketed first, only a space in the program 
where you could write your own routine. 





When you have a working program will 
the assembler help you to generate 
machine code in a form suitable to be 
"blown" into an EPROM? You will need to 
be able to assemble the code at one 
address while the jump instructions are set 
for the eventual ROM address. 

My EPROM programmer takes machine 
code from 0400 Hex. to 13FF Hex. If I want 
to produce an EPROM that will be placed 
at C000 Hex. the assembler must use an 
ORG instruction to start the machine code 
jump instructions at the right place while 
the code is actually stored at 0400 Hex. 

1 have not mentioned other features that 
you may encounter such as the ability to 
print the symbol table addresses or to sort 
them into alphabetical order. Nor have | 
gone into assembly from tape or disc 
rather than from the computer RAM, 

The speed of assembly varies widely 
from one assembler to another and if you 
intend to write a long program, that may be 
important. 

Next week | will write about macro 
assemblers and the difference one can 
make to the efficiency of the final object 
code. John Dawson 
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Sound & vision 


224 I look at all the 
lonely programs 


The listing below is a simple program for 
playing Eleanor Rigby on the Vic-20. | 
have written it almost entirely with Pokes. | 
found it easier using Pokes, instead of 
Data statements, because there are so 
many repeated themes in the tune. 

| listed the program on my school Pet 


printer. To do this with Vic programs you 
need to: 


1 SYS 1024 


For Pets that cannot use machine code 


POKE 4096,1:POKE 41,8 CLR 
Neil Jayakumar 








88 POKES, 191 :FORT=1T0200:NEXTT : POKES, Ø 
90 POKES, 199: FORT=1T0200 :NEXTT : POKES, В 
190 POKES, 207 
118 POKES, 203 
115 POKES, 199 
128 POKES. 283 
138 POKES, 199 
148 POKES, 191 











5 Х=1 478 POKES, 187 :FORT=1T0400 NEXTT РОКЕ5,0 
18 POKE36878, 20 488 POKES, 195 NEXTT POKES. @ 
20 5=36876 490 POKES, 201 NEXTT POKES. 6 
38 POKES, 183: FORT=1T0206 : NEXTT = POKES. @ 500 POKES, 187 МЕХТТ:РОКЕ5,0 
48 POKES, 191 :FORT=1T0200:NEXTT:POKES,@ 518 РОКЕ5,175 МЕХТТ РОКЕЗ, 8 
45 POKES, 199: FORT=1 10288 :NEXTT -РОКЕБ, а FORT=1T06@0 :NEXTT 

50 POKES, 183:FORT=1T0400-NEXTT“POKES/@ | гв POKES, 201 FORT=1T0200 NEXTT а 

POKES, 167: FORT=1T0600:NEXTT : POKES, 0 S ed NEXTT 

78 POKES, 183:FORT=170200:NEXTT:POKES,@ 250 РОКЕЗ,215:ҒОЕТ-110400:НЕХТТ В 


POKES, 195: FOR’ 
ҒОЕТ=170150 :МЕХТТ 


POKES, 187: FOR” 
+175: FOR’ 


FORT=1T0400:NEXTT 


POKES 


Х=18 


POKES, 215 РОК’ 








210 POKES, 199 





150 POKES, 199 590 POKES, 219:FORT=1T0200:NEXTT : POKES. 0 
160 POKES, 191 600 POKES, 221 :FORT=1T0200:NEXTT POKES, à 
170 POKES, 183 610 РОКЕ5,225:ҒОРТ-170400:НЕХТТ РОКЕ5,0 
180 РОК! — 191 21701408: НЕХТТ:РОКЕ5,0 620 РОКЕ5,221:ҒОЕТ-170400:НЕХТТ:РОКЕ5,0 
181 X 638 РОКЕ5,219:ҒОЕТ-170400:МЕХТТ:РОКЕ5,0 
130 PES, 183 T0200: NEXTT : POKES, @ $46 POKES. 215: FORT=110400 -НЕХТТ POKES, à 
208 POKES. 191 T0200: МЕХТТ:РОКЕ5,0 650 POKES, 201 :ҒОЕТ=170400 : НЕХТТ : POKES, Ø 


702080 :МЕХТТ :РОКЕЗ, @ 558 


POKES, 187 :FOR' 














468 POKES, 195:ҒОЕТ-170600: MEXTT :FOKES, à 





228 POKES, 201 10608: НЕХТТ : POKES, à 670 Х=Х+1 

238 РОКЕ5,199 70490 :МЕХТТ 688 IFXC>12THENSS8O 
235 IFXC>3THENIG 690 FOR 

248 POKES, 139 101688 `НЕХТТ:РОКЕБ,@ ^ 708 POKES.175 
258 ERES T0406 :МЕХТТ :РОКЕЗ, @ 718 POKES, 183 
268 РОКЕ5,2 TO200:NEXTT:POKES, à 720 РОКЕЗ, 187 
278 POKES 212 70200 :МЕХТТ : POKES, à 730 POKES, 195 
288 POKES, 217 Т0200 :МЕХТТ : POKES, à 748 POKES.201 
290 POKES, 219 70498: NEXTT :POKES, à 750 POKES, 201 
зай ETE 70490 : NEXTT :РОКЕ5,0 768 POKES,207 
318 POKES,2 70408 : НЕХТТ :POKES, à 778 РОКЕ5,212 
326 POKES ot? 04080 : NEXTT :РОКЕ5,0 788 POKES, 261 
330 POKES, 212 T0488: NEXTT : POKES, 6 790 РОКЕ5,191 
346 POKES, 199:ҒОРТ-170400:НЕХТТ:РОКЕ5,0 800 РОКЕЅ, 201 
358 POKES, 183° FORT=1T02000 :МЕХТТ : POKES. Ø 810 РОКЕ5,207 
368 Х=Х+1 815 РОКЕ5,212 
378 IFXC>STHENZS@ 828 РОКЕ5,219 
388 POKES.131:FORT-1TO1680:NEXTT:POKES.0 ^ 838 РОКЕ5,217 
398 FORZ-1TOS 848 РОКЕ5,217 
395 POKES, 199: FORT=1T0400:NEXTT :POKES, @ 858 РОКЕ5,212 
400 NEXTZ 860 РОКЕ5,207 
418 FORZ-1TOS 378 РОКЕ5,212 
420 POKES. 201:ҒОКТ-170408:МЕХТТ:РОКЕ5,0 888 POKES, 207 
430 NEXTZ 890 POKES,201 
448 РОКЕ5,175:ҒОЕТ-170200:МЕХТТ:РОКЕ5,0 968 РОКЕ5,207 
450 РОКЕ5,187:ҒОЕТ-1Т02008:НЕХТТ:РОКЕ5, 8 518 RUN 





























T050 МЕХТТ:РОКЕ5,0 


T0400: NEXTT : POKES, Ø 
701400 NEXTT:POKES,@ 









1012688: НЕХТТ POKES, @ 


701290 :МЕХТТ РОКЕ5,0 


РОКЕ5,й 
РОКЕ5,0 
POKES. @ 
POKES. 
POKES.@ 


NEXTT 
NEXTT 
NEXTT 
NEXTT 
НЕХТТ 
NEXTT 
Q:HEXTT 
NEXTT 
NEXTT 
НЕХТТ 
НЕХТТ 
МЕХТТ 
NEXTT 
:NEXTT 
МЕХТТ POKES, @ 
НЕХТТ 
NEXTT 
NEXTT 
NEXTT 
NEXTT 
NEXTT 
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Keyboard Audio Tone 


Audio Keystroke and Program Monitor 


* TWO TONE. One to indicate initial press of key, the second tells you when computer is ready to accept next 
entry (very useful when entering long program listing) 


* Indicates start and finish of running programs, and start and end of SAVE and LOAD routines 
* Indicates Keyboard entry during INPUT prompts 
+ Use to indicate progress of running programs, or for sound effects in games programs, by including short 
PAUSE in listing 
* Operates in FAST and SLOW modes, with normal or shifted keys 
* Only five simple connections to ZX81 P.C.B. 
Supplied ASSEMBLED complete with fitting instructions or factory fitting service available by sending us 
your ZX81 only (NOT power supply) 
£8.95 inc vat ASSEMBLED 
£10.95 inc vat + 90p P & P FACTORY FITTED 
Cheques and P.Os payable to: 
TV SERVICES OF CAMBRIDGE LTD 
CHESTERTON MILL 
FRENCH'S ROAD 
CABRIDGE CB4 3NP 
Tel: (0223) 358366 
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HOBHOUSE COURT, 19 WHITCOMB STREET WC2 


WHY NOT TAKE OUT A SUBSCRIPTION? 


You can have Popular Computing Weekly sent to your home for £19.95 a year. This will cover the cost of 
the magazine, postage and packing. 
Fill in the coupon below and keep yourself up to date week by week 


1 would like to take out subscription(s) to Popular Computing Weekly. 
Name 
Address 


| enclose Ғ............ . subscription(s). 
Please make cheques payable to Sunshine Publications Ltd. 
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Peek & poke 


Peek your problems to our address. lan Beardsmore will poke back an answer. 








"SHICLAID, PIEACE [ET 3010 on I have separated the bytes the computer gives back is my final information. I 
SINCLAIR: PLEASE ШЕТ, complete phrases by а the report 4/150. Please could would prefer to be able to 





THE GOOD TIMES ROLL — comma. you tell me where I am going print on А4 paper in two 
Philip Les of Charmaine Cour Хоч Will probably find that — wrong? columns. 
different line lengths need snot We have an electronic Silver 
different spacings. This is А advice about the prop. Reed EXSS typewriter with a 





After а two-month delay, ^ something you сап only do daisy-wheel capable of 20 ср» 
Sinclair Research has when the lines are on the” for'say which space Invaders Сап you also Say if a suitable 
finally delivered five rolls of — screeninfrontofyou.Because іі Anyway in a case like this interface can be purchased for 
Printer paper ordered in Febru- оѓ the line numbering, the jt would be best to get in touch із machine to act as a printer 
ary. 1 have been wondering if English phrase at 1010 is the with whoever you got the fOr the ZX81? 
there is any way to speed up translation of the Welsh 











d А program from. You are looking for an 
ары a mam — phrase at 2010 and they are ` They will have the correct A indexing program for the 
Шы» might as printed at 3010. listing to hand, whereas апу 2Х81 and surprisingly there 

г my next batch now, This system follows all the опе else would probably have — seem to be very few published. 
А Unfortunately there is not way through, and should make цо spend many hours working I feel your best bet would be 
much that you can do it easier to enter the program. і out. to look at Byting Deeper Into. 
other than order your next rolls 10 REM TRANSLATION It does strike me that you Your ZX81 by Mark Harrison. 
now. An alternative supplier did Civ EI ue have made, what is іп fact a — On page 47 there's an indexing 
come forward last September, 30 LETO-1 common mistake. How many program along with a good, 
but the rolls supplied simply did 40 LET P=9 К does the program require? concise description of how it 
not print. Since then, as far as L, 50 PRINT^ENGLISH(E)WELSH Тһе error code, 4/150 means works. The book is published 
Know. no one else has тополей = A OOTES Эу that you have run ош of mem- Бу Sigma Press and is available 
into this section of the ZX mar- TO IF A$- "E-THENGOTO 199 Ory at line 150. from Dillons University Book- 
ket. It is probable that if you shop in Mallet Street, London 
99 IF AS= "8" THEN STOP have a ZX81, without а RAM МСІ. Price £4.95 plus p&p. 
“Wr A WECOME М ere Pack and the 1K onboard However on reading the 
A WELCOME пе INPUTES RAM is not enough. If this is — second part of your letter, 1 
IN THE RAM PACK 120 GOTO 1000 the case then one of the sever- — think you should take a close 
— err — 2% PRINT “INPUT WELSH al 16K RAM packs that are on оок at the ZX81, and what it 
Richard Haunton of Hitchens, | PHRASE. the market should take care of сап do. It is a computer, not aj 
Petworth, Sussex, writes: 220 GOTO 2000 this, word processor. While many 
Q Гат in a slight fix, Dam 190 FAST 5. micros will have the facilities 
going away to live in 91 b пуат сіне; — that you need (including the 
Wales, and 1 have a Welsh реп rem" THÉNGOTO S e HIS PROBLEM IS new ZX Spectrum), I do not 
friend. I wondered if you 1020 ІҒЕ(ОТОР)- “Мезі nine INDEX-LINKED think that the 2Х81 is among 
could write a program for the letters and spaces o second Se cp 
NET рее" THEN GOTO ПАГ Williams of Mena. Most obvious drawback i 
to convert English to Welsh, Input в the English phrases Bridge, Gwynedd, writes: the print-out. Amidst the 
and Welsh to English. in the same way T would be grateful for Plethora of add-ons for the 
I would like it to work by 2000 FAST ^ Your help and comments 2X81, 1 have never seen a 
feeding in sentences and trans- 2010 PE ия with regard to the possibility conventional paper printer 

_ | lating them. 1 hope that you THEN GOTO 3010 of using the 2Х81 for the Тһе ZXBI doesn't even have 
can help. I know that you can 3020 IF WS= “irstrineletersand purpose of indexing. lower case letters (though d'k 
buy computers that can trans- spaces ot second Welsh ыы, PS tt have inmindis ЧОП do have an add-on 4K 
late eight languages. 1 onl; THEN GOTO 3920. ROM chip that includes lower 

qun y Input all he Welsh phrases. to index from a text as follows: * 5 
want one. Ek 2 indexing personal names CH letters) which might over- 
А Jo programs such as this 3010 PRINT "frst English |” with a reference number in 0те botiem for you is th 

the available memory is де оғы nee alphabetical order; Gok 
the point which must be borne 3020 PRINT "second English b indexing place names with Wax Ж Барін АУ 
in mind. The program here is phrase”."second Welsh pase” а reference number in ея 
adapted from an English; 3025 607050 alphabetical order; КУ cca anette M i 
Dutch glossary I wrote some c indexing status and profes- a. 5 S 
time ago. Phrases and sen- "mie puree а upg sion with а reference number Ў — 
tences consume a lot more 5 THERE A НЕХ in alphabetical order; и 


memory, but I cannot sayhow ФМ THIS PROGRAM? а indexing of ships names — x — Ub 

much as I do not know what < with a reference number; biserne page ен 

you actually want to put in. 5. A. Chowdhery of Tooting e indexing of special person- YOU Should look at other sys 
It is because of space that 1 Bec Road, London, writes: г names in alphabetical order; (0005. 

have used lines 30 and 40 in 1 am the owner of a Г indexing of miscellaneous Ф Stop agonising over that 

the way that I have. If you find 2Х81 and I have just | items in alphabetical order. | problem. Write to lan 

that you can lower the value of ^ reveived a program for Space My purpose is to call up — Beardsmore, Peek & Poke, 

P in line 40 all to the good. Invaders. The bulk of this the information, say a, and Popular Computing Weekly, 
Remember that spaces must program is written in hexade- — print it. I do not want to Hobhouse Court, 19 

be included in the same place — cimal.Ihavetried many times computer store the informa- Whitcomb Street, London 

each time. In the lines from to enter it, but after а few tion since the printed material — WC27HF. 
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Puzzle No 8 





You will need a chess-board, two dice and а 
supply of counters. 

Throw the two dice and note the numbers 
uppermost. This represents the throw for the 
game and the dice are not rethrown 

Starting at the bottom left of the chess-board 
(counting the comer square as number 1) count 
off the number shown by the first die, moving 
across the bottom row of the board, from left to 
right. 

When the first number thrown is reached, 
place a counter on this square, and continue 
Counting, only this time the number on the other 
die, Once again place a counter to mark the 
Square on which you land. 

If you reach the end of the row, then move up 
оп to the second line and continue, this time 
moving from right to left — rather in the manner 
of moves in а game of Snakes and Ladders. 

Then continue up the board by counting again 
the number of the first die, then the second — 
always alternating the two numbers. Each time 
you land put down a counter so you will leave а 
trail of counters showing the squares on which 
you landed. 

Мом, when you arrive at the top left-hand 
square, without interrupting the sequence of 
counting, tum and continue down the left-hand 
file of the board and proceed by zig-zagging up 
and down the board until you finally reach (or 
pass over) the top right-hand square. 

On this second (up and down) stage, 
although you continue to place counters оп 
vacant squares, if you land on a square that 
already has a counter on it, you must take that 
‘counter off the board (ie this square becomes 
vacant). The total number of counters remaining 


Competitions 


On the board represents the ‘score’ for that 
particular throw of the dice. 

(a) Which dice give the lowest score? 

(b) Which dice give the highest score? 

(c) Which two throws produce an identical final 
arrangement of counters that form an almost 
perfect "enlarged" chequered pattern? 


Solution to Puzzle No 4: 


755 
x33 
2325 
2325 
25575 








Winner of Puzzle No 4 
The winner is: Я. б. Girvan, Gillott Road, 
Edgbaston, Birmingham, who receives £10. 


Solution to Crossword No 4 

Across: 4 Gosub 7 Display 8 Access 10 Cream 
12 Edam 13 Experts 14 Thor 15 Sigma 16 
Apples 20 Unbound 21 Store. 

Down: 1 Microchip 2 Speakers 3 Wax 5 Orc 6 
Use 8 Acorn 9 Statement 11 Spies 12 Eskimos 
17 Pet 18 Ear 19 One. 


Winner of Crossword No 4 
The winner is: A. C. Lewis, St John's Place, 
Rhoose, Nr Barry, S Glamorgan, who gets £10. 


Rules. 
The winner for the crossword and the winner 
‘of the puzzle will be the first name out of the hat 
(in each case) 

Closing date for both the crossword and the 
puzzle is Monday, 28 June. 

Please mark your envelope ‘CROSSWORD’ 
or "PUZZLE 





12 Tota! money for an oi pan (4j 
13 Lovet, not cuo, not in (3) 
4 Tum ard вико n tho stomach (4) 
15 Animal wih upper clase people (5) 
16 Pres а studen awaya (0) 
the Frenchman's end, the Germanis alf, and the 


2 

H 

5 Stop the upcoming union e 

5 Drowned valey n salari area (3 

Б A miht note оп maker of 170 (8) 
О юте обсег (9) 

ін atate of groat exasperation (5) 

12 Bunches of Characters In basic бово (7) 
17 Mero No 5097 (3) т 

18 Sentment on passing tear (3) 

19 Base’ statement about a basic function (3) 











CITIZEN РЫМ 











PEOPLE DROPPING BY AT THEIK JOG СЕМТКЕ.. 


HAD АМ INTERVIEW 
WHEY D NEVER FORGET 
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С: commodore 


COMPUTING 


April/May 1982 £1.25 





Anexciting new Commodore 
peripheral 


Own orusea Pet ora Vic? 

Fed up with being ignored by all the 
traditional monthly magazines? 

Fed up with listings, which are too simple 
or simply do not work? 

You need Commodore Computing, the new 
monthly magazine. Commodore Computing 
is published by Nick Hampshire, author of 
The Pet Revealed, Pet Graphics, A Library 
Subroutines and The Vic Revealed. 

Each issue is packed with advanced 


advice on how to make the most of your 
computer, whether you use a Pet of a Vic. 

Each issue covers a host of applications 
— software, hardware, machine code, games, 
business use - whatever it is you'll find it in 
Commodore Computing. 

If you want to learn more about your 
computer, take out a subscription to 
Commodore Computing. 

That's the only way to get it, and get it 
straight 


Send £12.50 for1 year's subscription (10 issues) to: 


Commodore Computing, 
Magsub, Oakfield House, Perrymount Road, Haywards Heath, Sussex RH16 3DH 











Puis Pus 


( 






) Please send me the next 12 issues of INTERFACE, containing many programs for each machine in each 









ZX Users' CI 


JOIN YOUR USERS' GROUP — AND MAKE THE 
MOST OF YOUR MICROCOMPUTER 


INTERFACE 


issue, plus hints, tips, software, hardware and book reviews, plus special offers for members. | understand 
you will be able to help me with problems regarding my computer, and let me know of any local branches 
of fe club іп my area. | enclose £9.50 (UK), £12.50 (Europe) or £16.00 (elsewhere) 

A) 





Please send me the following books: 


— ACQUAINTED WITH YOUR ZXB1 — by Tim Hartnell — £5.96. This great 2Х81 book contains 
over 80 programs in its 128 pages. Takes you from the first steps of programming your ZX81 to quite com- (б 
plex programs such as WORD PROCESSOR, DRAUGHTS and LIFE. You'll find a host of programs to get $ 
your ZX81 up and running with worthwhile programs, right from day one. Other programs include SPACE ( 
BOY, ROLLER-BALL, CHEMIN DE FER, GRAFFITI, MICRO-MOUSE, РОСО, TOWERS OF HANOI, 
BLOCKOUT, SALVADOR, BANDIT and DODGE CITY 


As well as programs, there are sections to explain the use of PLOT, UNPLOT, PRINT AT, MAKING THE 
MOST OF 1K, ARRAYS, WRITING PROGRAMS, BIO-RHYTHMS, ARCADE GAMES, RANDOM 
NUMBERS, PEEK AND POKE, HOW TO CONVERT PROGRAMS, USEFUL ADDRESSES, SPECIFICA- 
TIONS, THE NEW ROM 


THE GATEWAY GUIDE TO THE 2Х81 AND 2Х80 — by Mark Charlton — £6.45. Explains ZX BASIC from 
first principles. 180 pages, more than 70 programs. Recommended by Creative Computing 


MASTERING MACHINE CODE ON YOUR 2Х81 OR ZX80 — by Tony Baker — £7.50. Warmly welcomed 
by the computer press, this book has continued to attract praise, because it does exactly what it claims to (б 
do in the title 


49 EXPLOSIVE GAMES FOR THE 2Х81 (and 29 for the 2Х80) — edited by Tim Hartnell — £5.95. Every 
game you need: DRAUGHTS, GALACTIC INTRUDERS, STAR TREK, DEATH MAZE, 4-IN-A-ROW and 


ф 
ап 8K ADVENTURE-type program SMUGGLERS BOLD. 

34 AMAZING GAMES FOR THE 1K 2Х81 — by Alastair Gourlay — £4.95. All programs dumped from the 
printer and guaranteed to run. This book is the key to making the most of 1K 


GETTING ACQUAINTED WITH YOUR VIC20 — by Tim Hartnell — £6.95. This book is the ideal one for 
first-time users of the VIC 20, with over 60 programs 


SYMPHONY FOR A MELANCHOLY COMPUTER and other programs for the VIC20 — £6.96. A great col 
lection of 24 great games — all dumped direct from the printer — for the VIC20. 


GETTING ACQUAINTED WITH YOUR ACORN АТОМ - by Trevor Sharples and Tim Hartnell — £7.95. 


39 TESTED PROGRAMS FOR THE ACORN ATOM (the best of INTERFACE) — £6. 


45 
PASCAL FOR HUMAN BEINGS — Jeremy Ruston — £4.95 Atom 


INTERFACE, 
44-46, Earls Court Road, Department PC, London W8 6EJ. VIC 








